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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a failure diagnosing 
device for an 02 sensor, allowing failure diagnosis of the 02 
sensor without operating an engine. 

SOLUTION: The failure diagnosing device comprises the 02 
sensor 1 , a heater driving means 7 for driving a heater to heat 

J:heJD,2»sensoi:.,and>a^diaCTOsing,means^2-for^contt:ollin g f^the 

heater driving means 7 to heat the heater and, after heating 
for a predetermined time, for performing failure diagnosis of 
the 02 sensor based on the determination of the activity of 
the 02 sensor 1 in accordance with the output of the 02 
sensor 1 . The diagnosing means 2 has a heater control means 
4 for controlling the heater driving means 7, a time measuring 
means 5 for measuring a time for energizing the heater and a 
time to be used for determining the abnormality of the 
sensor, an activity determining means 3 for determining 
transition from a lean condition to a rich condition of an air- 
fuel ratio or from the rich condition to the lean condition in 
accordance with the output of the 02 sensor, and a failure 
determining means 6 for determining the abnormality of the 
sensor in accordance with the outputs of the time measuring means 5 and the activity determining 
means 3. 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fault read-out unit of 02 sensor equipped with a diagnostic means to control 02 sensor 
which detects the air- fuel ratio of an internal combustion engine's exhaust gas, the heater driving means 
which drives the heater for heating said 02 sensor, and said heater driving means, to heat said heater, and 
to perform troubleshooting of 02 sensor after predetermined time heating based on the activity judging of 
02 sensor based on the output of said 02 sensor. 

[Claim 2] It is the fault read-out unit of 02 sensor characterized by performing an activity judging by 
judging with the sensor of said diagnostic means being unusual when it judges with it being activity based 
on the output of said 02 sensor when an air-fuel ratio is in the Lean condition, and a rich condition carries 
out predetermined time continuation in the fault read-out unit of 02 sensor according to claim 1 . 
[Claim 3] In the fault read-out unit of 02 sensor according to claim 1 or 2 said diagnostic means A time 
amount measurement means to measure the time amount used for measurement of the heater resistance 
welding time to the heater control means which controls said heater driving means, and said heater control 
means, and the judgment of the abnormalities in a sensor, An activity judging means to judge the shift to 
the Lean condition from a rich condition or a rich condition from the Lean condition of an air-fuel ratio 
based on the output of said 02 sensor, The fault read-out unit of 02 sensor characterized by having a 
failure judging means to judge the abnormalities in a sensor based on the output of said time amount 
measurement means and said activity judging means. 

[Claim 4] The fault read-out unit of 02 sensor characterized by having further a notice means of failure to 
notify failure in the fault read-out unit of 02 sensor according to claim 1 to 3 when it judges with a sensor 
being unusual from said diagnostic means. 

[Claim 5] In the fault read-out unit of 02 sensor according to claim 1 to 4 said diagnostic means While 
consisting of CPUs and establishing an I/F circuit in the input stage of said CPU The pull-up resistor for 
carrying out pull-up with the same supply voltage as said CPU is prepared between said I/F circuit and 
said 02 sensor. The fault read-out unit of 02 sensor characterized by inputting into said CPU the partial 
pressure value of said pull-up resistor and the internal impedance which had a negative multiplier to the 
temperature of said 02 sensor as an output of said 02 sensor through said I/F circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fault read-out unit of 02 sensor used for an internal 

combustion engines fuel-injection control unit. 

[0002] 

[Description of the Prior Art] 02 sensor is used for an internal combustion engine's fuel-injection control 
unit as an air- fuel ratio detection means to detect the air- fuel ratio of an internal combustion engine's 
exhaust gas. In order to judge that this 02 sensor is operating normally, the judgment is performed using 
the output voltage of 02 sensor changing near the theoretical air fuel ratio. It is specifically operating an 
engine on combustion conditions from which exhaust gas's will be in a rich condition, and when the 
*0utpju$*oA 
made. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is required to make an engine actually operate, 
and it is required of troubleshooting of 02 sensor by the conventional example mentioned above to make 
it operate on the conditions which will be in a rich condition from theoretical air fuel ratio. For this 
reason, exhaust gas is made generated in an internal combustion engine's manufacture process, and there 
is a bad influence to an environment. 

[0004] This invention aims at obtaining the fault read-out unit of 02 sensor which can perform 
troubleshooting of 02 sensor, without having been made in view of the point mentioned above, and 
operating an engine. 
[0005] 

[Means for Solving the Problem] The fault read-out unit of 02 sensor concerning this invention controls 
02 sensor which detects the air- fuel ratio of an internal combustion engine's exhaust gas, the heater 
driving means which drives the heater for heating said 02 sensor, and said heater driving means, heats 
said heater, and is equipped with a diagnostic means perform troubleshooting of 02 sensor based on the 
activity judging of 02 sensor based on the output of said 02 sensor, after predetermined time heating. 
[0006] Moreover, an activity judging is performed by judging with the sensor of said diagnostic means 
being unusual when it judges with it being activity based on the output of said 02 sensor when an air-fuel 
ratio is in the Lean condition, and a rich condition carries out predetermined time continuation. 
[0007] Moreover, the heater control means by which said diagnostic means controls said heater driving 
means, A time amount measurement means to measure the time amount used for measurement of the 
heater resistance welding time to said heater control means, and the judgment of the abnormalities in a 
sensor, Based on the output of said 02 sensor, it has an activity judging means to judge the shift to the 
Lean condition from a rich condition or a rich condition, and a failure judging means to judge the 
abnormalities in a sensor based on the output of said time amount measurement means and said activity 
judging means, from the Lean condition of an air-fuel ratio. 

[0008] Moreover, when it judges with a sensor being unusual from said diagnostic means, it has further a 
notice means of failure to notify failure. 

[0009] Furthermore, while said diagnostic means consists of CPUs and an I/F circuit is established in the 
input stage of said CPU The pull-up resistor for carrying out pull-up with the same supply voltage as said 
CPU is prepared between said I/F circuit and said 02 sensor. The partial pressure value of said pull-up 
resistor and the internal impedance which had a negative multiplier to the temperature of said 02 sensor is 
inputted into said CPU as an output of said 02 sensor through said I/F circuit. 
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[0010] 

[Embodiment of the Invention] Drawin g 1 is the block diagram showing the configuration of the fault 
read-out unit of 02 sensor concerning the gestalt of implementation of this invention. In drawing 1 , one 
controls the heater driving means which drives the heater for heating02 sensor and 202 sensor 1 and 
which is mentioned later, and heats a heater. A diagnostic means to perform troubleshooting of 02 sensor 
1 based on the activity judging of 02 sensor based on the output of 02 sensor 1 is shown after 
predetermined time heating. This diagnostic means 2 An activity judging means 3 to detect the generating 
condition of 02 sensor 1 , and the heater control means 4 which controls the heater driving means 
mentioned later, It has a time amount measurement means 5 to measure the time amount used for 
measurement of the heater resistance welding time to the heater control means 4, and the judgment of the 
abnormalities in a sensor, and a failure judging means 6 to judge the abnormalities in a sensor based on 
the output of the time amount measurement means 5 and the activity judging means 3. 
[001 1] The heater driving means which drives a heater for seven to heat02 sensor 1 and 8 [ moreover, ] A 
notice means of failure to notify failure when it judges with a sensor being unusual from the diagnostic 
means 2 is shown. Here the activity judging means 3 Based on the output signal of 02 sensor 1, the air- 
fuel ratio is made from the Lean condition as [ judge / shifting to the Lean condition from a rich condition 
or a rich condition ]. The heater control means 4 The energization signal to the heater driving means 7 
attached in order to carry out the temperature up of the 02 sensor 1 to temperature required for the 
activity of 02 sensor 1 is controlled. 

[0012] Furthermore, failure of a sensor is notified by the notice means 8 of failure when judged with 
failure with the failure judging means 6. In the notice means 8 of failure, although a lamp, a buzzer, etc. 
notify directly, using a communication link and transmitting a failure signal to other display devices or 

fault read-out units etc. otherwise, is also included. ^ _ „ . _ 

^[iQM&]i »I_^ 

concerning the gestalt of this operation. As shown in drawin g 2 , while having CPU2a and preparing I/F 
circuit 2b in the input stage of CPU2a as a diagnostic means 2 Pull-up resistor 2c for carrying out pull-up 
with the same supply voltage as CPU2a is prepared between I/F circuit 2b and 02 sensor 1 . A partial 
pressure value with internal impedance with the negative multiplier of pull-up resistor 2 c and02 sensor 1 
is inputted [ a ] as an output ofOCPU22 sensor 1 through I/F circuit 2b. Since the heater 9 for 
troubleshooting and 02 sensor 1 is driven, CPU2a outputs a heater driving means 7 HEHITA control 
signal, and carries out the temperature up of the 02 sensor 1 . Moreover, when judged as failure in CPU2a, 
the output signal at the time of failure is outputted to transistor 2d, and it outputs to the notice means 8 of 
failure. With the gestalt of this operation, the notice means 8 of failure is a lamp. Moreover, the heater 
driving means 7 consists of two transistors and resistance. 

[0014] Drawin g 3 is the timing diagram of the output voltage of 02 sensor 1 in the gestalt of this 
operation. Generally, the output voltage of 02 sensor 1 is about 0.2v in the Lean side, and generates the 
electromotive force of about 1 V in a rich side. The internal impedance of this 02 sensor 1 has the 
impedance characteristic which had a negative multiplier to temperature. Since a power up and internal 
impedance are large, the electrical potential difference by which the partial pressure was carried out 
between pull-up resistor 2c turns into an electrical potential difference of pull-up mostly. Then, the 
internal impedance of 02 sensor 1 which the temperature up was carried out at the heater 9, and was 
activated falls. Consequently, the electromotive force which 02 sensor 1 self generates is outputted to a 
terminal. 

[0015] Drawing 6 is the timing diagram of the output voltage of 02 sensor at the time of performing the 
activity judging concerning the conventional example. In this example, a power source is switched on, 
and after the time amount considered that the temperature up of the 02 sensor is enough carried out at a 
heater, and a sensor operates normally passes, it is necessary to drive an engine in the condition that it 
becomes starting and a rich side about an engine. Since the output voltage of a sensor outputs the 
electrical potential difference which shows a rich side like drawin g 6 when normal, it can be judged that it 
is normal. 

[0016] Drawin g 4 is a flow chart which shows the contents of control of CPU2a used as the principal part 
of the diagnostic means 2 by the gestalt of this operation. At step SI , the heater 9 for heating 02 sensor 1 
is driven. At step S2, time amount waiting required for a temperature up is performed. At step S3, it 
judges that a sensor output is in the Lean condition. And when the Lean condition is detected, it 
progresses to step S4, and when a rich condition is detected, it progresses to step S5. 
[0017] Step S4 shows having carried out activity, a flag set is carried out and a time amount judging is 
performed at step S5. In [ setup-time ] not passing, when a return is carried out to step S3 and time 
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amount progress is carried ouffo it, it progresses to step S6, and it sets the flagwhich shows 
abnormalities. 

[0018] Step S7 which drives the engine for an activity judging as compared with the flow chart by the 
conventional example which shows the flow chart concerning the gestalt of operation shown in d rawin g 4 
to drawing J> is reduced. 

[0019] Therefore, since it becomes possible to perform the activity judging of 02 sensor, without 
operating an engine according to the gestalt of the above-mentioned implementation and reduction of the 
exhaust gas in the manufacture process of the internal combustion engine possessing 02 sensor can be 
performed, discharge of the harmful matter to an environment can be suppressed. 
[0020] Moreover, 02 sensor can distinguish operating normally by detecting the sensor signal in which 
the partial pressure was carried out by the pull-up resistor which added change of the sensor internal 
impedance when activating 02 sensor alone to the detector of a control unit, without needing to operate 



[Effect of the Invention] As mentioned above, since it becomes possible to perform the activity judging of 
02 sensor, without operating an engine according to this invention and reduction of the exhaust gas in the 
manufacture process of the internal combustion engine possessing 02 sensor can be performed, the 
effectiveness that discharge of the harmful matter to an environment can be suppressed is done so. 



[Translation done.] 



an engine. 



[0021] 
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